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Figure S1. The UV-vis absorption spectrum of ABTS (2 mM) after incubating with nanoceria (50 µg/mL or 215 nM) overnight in a pH 4 acetate buffer (diluted 10 times for the measurement). The concentration of oxidized ABTS is calculated to be 0.26 ± 0.01 mM using the absorbance at 420 nm. (ε = 3.6 × 10 4 M -1 cm -1 ). Thus, the turnover number is 1200 ± 60 ABTS molecules for each nanoceria particle. S4 Figure S3 . Reaction mechanism of TMB oxidation. TMB is positively charged at pH 4 with two amino groups. The non-oxidized TMB has an absorbance peak at 285 nm. Oneelectron product is a cationic free radical in equilibrium with its charge-transfer products, and the absorbance peaks are 370 nm, and 652 nm. The two-electron oxidation product is yellow with peak absorbance at 450 nm. S8 This activity decrease is due to the generation of two-electron product of TMB ( Figure S3 ), which is confirmed by the yellow color of the reaction product ( Figure 3B, inset) , and the increase of absorbance at 450 nm. F -, respectively. The reaction was carried out in a pH 4 acetate buffer (20 mM). The absorbance at 420 nm for ABTS and at 652 nm for TMB was monitored. For the negatively charged ABTS, increasing the NaCl concentration did not affect the initial oxidation of ABTS in the absence of F -, With 5 mM F -, NaCl has a positive role when the surface is negative with a saturated fluoride layer. On the other hand, for positively charged TMB, the initial reaction rate was increased for bare nanoceria (cationic surface), but decreased for the F --capped nanoceria (anionic surface). With Fmodification, nanoceria is negatively charged, repelling the negatively charged ABTS and attracting the positively charged TMB.
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S9 Figure S8 . Detection of fluoride in Lake Huron water. A) Effect of Lake Huron water on ABTS oxidation. ABTS (0.5 mM) was incubated in pH 4 acetate buffer (20 mM) in Milli-Q water or Lake Huron water. The absorbance at 420 nm was recorded after 10 min.
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